P patients. Participants were asked to indicate whether two vertical bars appeared at the me time or at different times on a computer monitor. CSZ patients' thresholds were ated while the FEP sample also showed higher thresholds relative to controls. Although oposed relationship between event-structure coding and the experience of time in general, r study recommends future studies refocus on psychosis in general rather than on hizophrenia as a particular case of abnormal temporal processing. In addition, we suggest at the relevant psychopathology will be best determined by means of a comprehensive alysis of low-level temporal coding performance in different forms of psychosis. These data appear consistent with the common held idea of schizophrenia as a disorder pr sp ab er ver ranges of less than 50 ms (Davalos et al., 2002 (Davalos et al., , 2003 . This very short interval suggests that in addition to difficulties in time estimation, patients with schizophrenia also experience problems related to the coding of event-structure at be
Recommendations for Further Studies
Patients with ns between test and standard intervals of less than 1 second as well as erestimating a range of intervals in temporal bisection tasks (Elvevåg, McCormack, Gilbert, , Weinberger, & Goldberg, 2003) . Impaired interval estimation has been attributed to tervals require comparison with standards in long-term memory (Elvevåg et al., 2003) , tients with schizophrenia are primarily impaired at the stage of access, determining or plying benchmarks held in memory. Consistent with this are studies examining pulse-pulse terval matching. These show that patients with schizophrenia both over-and underestimate d pulse-pulse interval (Davalos, Kisley, & Ross, 2002; , which may be argued to esenting impairment in memory and related cognitive processes rather than a disorder ecific to time processing.
This has raised the question of whether or not a memory-based account fully describes normal time estimation in schizophrenia. Of relevance to this question are time estimation rors which reach their maximum o very short durations. Measures of event-structure coding using simple paired events have en reported by Pöppel (1985) , who found events were judged to be "simultaneous" up to Evidence for abnormalities in the coding of event-structure in schizophrenia appear to be independent of memory impairments and support the idea that schizophrenia is ad re ance ntervals of between 30 to 40 milliseconds (ms) while the required intervals for me is hierarchical with levels of the hierarchy causally related. At a fundamental level and order to be able to structure which events come first, one needs to experience simultaneity compared to asynchrony. If this capability is disturbed the experience not only of multaneity but the experience of event-structure will become distorted. Given that perience of time develops from temporal coding at lower levels of processing, impairment dgements of simultaneity should correlate with abnormality at superordinate levels in the dicate that patients will experience two visual stimuli to be simultaneous over intervals that e significantly increased relative to healthy comparisons (Foucher, Lacambre, Pham, iersch, & Elliott, 2007; Giersch, Lalanne, Corves, Seubert, Shi, Foucher & Elliott, 2009 ).
r example, using the paradigm developed by Elliott, Shi, and Sürer (2007) , which does not ve serial test-comparison presentation, and so aims to minimise the role of working resholds in healthy subjects in other studies (60 ms: Elliott et al., 2007 and 63 ms: Elliott & anagher, in press ). The elevated thresholds in patients were uncorrelated with medication sage or symptom severity and suggest that during the experience of events in time patients perience an extended integration of past with present events that may have a negative pact on the content structure of conscious experience (Husserl, 1928) . Psychosis; FEP), and sought to compare these against delays in healthy controls (HC) and pa patients w dividuals with schizophrenia. Other research suggests they are not a universal feature of slexic children, both samples expected to present abnormal event-structure coding due to e temporal nature of language processing and reading, show no direct evidence for normal temporal coding (Elliott & Shanagher, 2010; Martyn, Antonijević & Elliott, 2009 ).
owever, schizophrenia is a severely debilitating disorder and a more suitable model with hich to make comparisons might be a sample of patient referrals having recently perienced their first episode of psychosis (FEP). Psychosis is an umbrella term used to ing schizophrenia (Ninan, Mance & Lewine, 1998, p.153 In the present study, we measured the delays between bar onsets required to detect an tients with chronic schizophrenia (CSZ). Consistent with previous research, we expected ith schizophrenia to require significantly longer delays than healthy controls with ent Version (First, Spitzer, Gibbon, & Williams, 1996) , were recruited through of Ireland Galway (NUIG) and UCHG. Controls did not differ on key mographic variables from patients.
Exclusion criteria for both patients and c earning disability, co-morbid substance or alcohol misuse, co-morbid axis 1 sorders, a history of head injury resulting in loss of consciousness for over 5 minutes, a ory of oral steroid use in the previous three months, loss of weight in excess of 12% of the ychiatric illness among their first and second degree relatives of psychotic illness or nonganic psychotic disorder. FEP patients were defined as experiencing their first episode of a ychotic illness and having received less than 6 weeks of antipsychotic medication at the e of testing. The CSZ group was recruited from a clozapine clinic and thus represent a latively homogenous group of severe, chronic schizophrenia patients, who had failed to tients were receiving atypical antipsychotic medication (predominantly clozapine).
The project was approved by both UCHG and NUIG ethics committees and informed ritten consent was obtained before the study from all participants. The study was carried out accordance with the recommendations of the Declaration of Helsinki for human rights. All Table 2 .
--------- Table 2 here------------------
hreshold Calculations
Psychometric functions (PFs) were sed correction after Elliott et al. (2007) : PFs were overall steeper (see Figure 1 ) and differed significantly between groups for both SB S and SB A conditions (all t > 2.0, p < .05), except for SB s between FEP and CSZ groups (t = w on those studies to show FEP patients with various diagnoses also had significantly elevated thresholds rel ls. In fact, the major finding in this study is that irrespective of diagnosis, patients having recently experienced a psychotic episode for the first time will require longer SOAs than controls and similar SOAs to st premask was found to be non-significant ( (2,56) = .865, = .427). Gabriel's postut staircase thresholds (see Table 3 ) did not differ significantly between the two tient groups (p = .965).
----------- Table 3 This study offers preliminary evidence that timing deficits in psychopathology may be rstood as a core deficit in psychosis rather than particular to schizophrenia.
owever, a number of issues require resolution before our preliminary data can be accepted veridical: it is possible that individual differences may have been of greater impact in this resholds found in FEP patients would reduce on the average to compare with those of althy comparisons. Due to the nature of the illness, the two patient groups differed on some inical measures such as general symptoms, as measured by the PANSS, and medication and is raises several considerations:
Firstly, it may seem surprising that the FEP patients on average were more eatment-resistant schizophrenia. However, if it was just the symptoms per se that ad to elevated thresholds then it would expected that the FEP patients show even higher resholds than the chronic patients with schizophrenia, which was not the case. This poses e question whether the differences in simultaneity thresholds observed may be due to derlying pathologies in the brain and presentation with psychotic symptoms may be ange and may only be representative of the mental state of individuals at the time of are certainly be required not only to examine for differences in temporal coding but also to determine the pathophysiology underlying abnormal event-structure coding.
T a Zeneca to CMcD. The authors' thanks are extended to Zhuanghua Shi for his assistance in experimental programming, and to Ann K reviewers for helpful comments that enabled us to improve the manuscript. The authors would also like to thank all participants for taking part in this research as without them this research would not have been po , diagnoses in FEP are preliminary and subject to change. Consequently, to re be reclassified as having schizophrenia, more extensive study of event-structure ding in various types of psychosis a few years after first presentation is required. Finally, t all patients have the same treatment profiles and depression may also have an effect on tients' task performance. Both are factors that require more systematic examination.
The present study was, to our knowledge, the first study to examine event-structure chosis and to compare this to chronic schizophrenia patients. We confirmed edication to previous studies we may able to extend these findings. In addition and most portantly, these preliminary data show evidence for a generalised deficit in event-structure ding that applies to a variety of psychotic disorders and is not confined to schizophrenia one. One recommendation leading on from this discovery is that investigations of timelated disorders may need to focus away from schizophrenia alone and refocus on psychosis stead as being susceptible to disordered temporal processing. Larger sample sizes 
